well-being during the post-war period.
One CAM modality that is showing promise in improving veterans' health outcomes is mindfulness meditation (MfM), which can be practiced independently after mastery of techniques through structured classes. The purpose of this article is to describe MfM, discuss the conceptual framework and evidence-based research for mind-body interventions, and identify the implications of MfM use by health care providers who are caring for war veterans.
MINDFULNESS MEDITATION
Mind-body medicine, one of four domains identified by the National Center for Complementary and Alternative Medicine, focuses on the interactions among the brain, mind, body, and behavior and on the powerful ways in which emotional, mental, social, spiritual, and behavioral factors can directly affect health (Table) . The basic tenant of practice in MfM is self-respect, self-knowledge, and self-care using techniques grounded in mind-body interactions (National Center for Complementary and Alternative Medicine, 2(07). Mindbody therapies are used by about 17% of the U.S. adult population and are increasingly being used as a form of stress reduction and stress management in hospitals and outpatient settings (Barnes, Powell-Griner, MeFann, & Nahin, 2004) .
MfM exemplifies the tradition of expansive or opening techniques that cultivate a meditative resting of the entire field of attention, including all sensory and cognitive functions. The literature distinguishes between mindfulness and concentrative, or restrictive, meditation, which directs awareness to a single thought or sensation, such as a mantra, to the exclusion of all else, as is done in transcendental meditation (TM). Although these theoretical types of meditation may be similar, MfM uses breathing as an attention focus, just as concentrative meditation uses an object or thought (DelMonte, 1987) . In MfM, the mediator is taught to allow sensations, thoughts, and emotions to arise and fade without provoking a mental or psychological reaction.
Although MfM derives from the Buddhist Vipassana tradition (Kutz, Borysenko, & Benson, 1985) , it represents a secularized form of meditation that was introduced to this country and disseminated by KabatZinn and his colleagues (Kabat-Zinn, 1982) . More than 250 hospitals in the United States provide MfM treatment as a broad-spectrum form of stress reduction and stress management, BUSINESS AND LEADERSH IP with physicians being the primary referral source for these hospital-based clinics.
MfM is taught in groups of 10 to 40 participants and based on family and systems theory, psychodynamic theory, cognitive-behavioral techniques , and principles of Buddhist psychology (Adelman, 2(06) . A structured topical outline is used for teaching. Classes are usually 2 to 3 hours per week in one or two sessions for 8 to 10 weeks. The sessions include exercises and topics that examine mindfulness , yoga posturing, and mindfulness during stressful situations and social interactions. Participants are encouraged to practice what has been taught in class on a daily basis for at least 20 minutes (Grossman, Niemann, Schmidt, & Walach, 2004) . After completion of the course, the participant can practice MfM independently, as frequently as needed.
CONCEPTUAL FRAMEWORK

FOR MIND-BODY INTERVENTIONS
The psychoneuroimmunology (PNI)-based theoretical framework provides a model for understanding the effect of MfM on health status (Seaward, 1994) . The model recognizes the established effects of stress on the sympathetic nervous system, which, in tum, affects the neuroendocrine and immunological systems of the body (Mills & Dimsdale, 2004) .
358
PNI is one of the common theories used in mind-body interventions and is firmly based on the ability of stress to cause a physiological response that ultimately affects health outcomes (Robins et aI., 2006; Tosevski & Milovancevic, 2006; Vitetta, Anton, Cortizo, & Sali, 2(05) . Applying the PNI framework explains how the mind-body interaction can affect health outcomes due to the interactions among psychological , neural, endocrine, and immunological processes of adaptation using a bidirectional feedback system (Fig. I ) (Adler, 1996; McCain, Gray, Walter, & Robins, 2005; Rabin, Cohen, Ganguli, Lysle, & Cunnick, 1989) . The model suggests a bidirectional relationship between stress and health that impacts coping and the neuroendocrine and immune systems.
Multiple factors can influence the effectiveness of MfM. According to the PNI model, the person factor may be influenced by potential and critical cofactors. Applying this model to MfM for veterans, potential factors are influenced by personal experiences while in the military or particularly during a tour of duty (e.g., Iraq or Afghanistan). Factors such as age, gender, socioeconomic status, safety, violence, health disparities , and health promotion practices can potentially influence the person factor. Critical cofactors are acute or chronic illness, compliance with treatment, and health care access. Stress may be related to the transition of returning home to a country that is not supportive of the war and to friends and family. Coping patterns may be positive or negative, may impact health outcomes, and can be influenced by practicing MfM on a daily basis. Coping can impact physical, mental, and emotional health outcomes seen through physiological measurements of neuroendocrine and immunolog ical mediators for stress and coping . The PNI framework ( Fig. 1 ) allows health care providers to evaluate the effect of MfM on health outcomes. In a meta-analysis examining how to measure the effectiveness of MfM, 13 psychological instruments were found to be beneficial in measuring the outcome effects of MfM, identifying promising relationships between the variables in the PNI that could be used in intervention studies (Matchim & Armer, 2(07).
EVIDENCE-BASED RESEARCH INMFM
No studies have been reported in the literature about MfM and veterans or MfM to treat posttraumatic stress disorder (PTSD), an anxiety disorder. PTSD can develop after exposure to a terrifying event or ordeal in which grave physical harm occurred or was threatened and is usually accompanied by depression , substance abuse, or one or more of the other anxiety disorders (National Institute of Mental Health, 2(08). According to the National Center for PTSD, PTSD has three cluster symptoms (Sidebar) (Friedman, 2007) . A PTSD instrument has been specifically developed for the military (Fig. 2) (Weathers, Huska, & Keane, 1991) .
Although MtM studies are lacking in veterans with PTSD, many of the emotional symptoms experienced after a tour in Afghanistan or Iraq may improve with MtM. In a metaanalysis of MtM stress reduction and health benefits, 20 controlled and f uncontrolled empirical studies were reviewed demonstrating effect sizes of .5 (p < .001) with homogeneity of distribution (Grossman et al., 2004) . Although not a large number of studies, these findings are promising and show evidence that MtM can assist a broad range of clients cope with a variety of health problems such as anxiety, stress, depression, and sleeplessness, all symptoms experienced by post-war veterans. Other studies have examined the effect of MtM on chronicity including hypertension, cardiovascular disease, cancer, and HIV, some of the leading chronic diseases identified as research priorities (Ott, Norris, & Bauer-Wu, 2006 ing improvement in psychological functioning, stress, coping, and wellbeing.
PSYCHOSOCIAL OUTCOMES OFMFM
In one of the first studies ofMtM, significant reductions in anxiety and depression were reported (KabatZinn et aI., 1992). Studies followed including the evaluation of an MtM stress reduction program demonstrating significant reductions in anxiety and depression scores postintervention and at the 3-month follow-up. At 3 years, participants maintained the improvement in anxiety and depression exhibited in the original study. Ongoing compliance with the meditation practice was demonstrated in most of these participants after 3 years. This study concluded that an intensive time-limited group stress reduction intervention based on MtM could have long-term beneficial effects in individuals diagnosed with anxiety disorders (Miller, Fletcher, & Kabat-Zinn, 1995) . This was corroborated by a study that examined alternative approaches for participants after treatment for depression. MtM was used as an effective intervention to prevent relapse through attentional control (Teasdale, Segal, & Williams, 1995) , indicating that new approaches to treating relapse in depression could integrate both MtM and cognitive-behavioral therapy for improved outcomes. Other studies have determined the effectiveness of MtM for reducing anxiety in women with heart disease, showing improvement in anxiety scores as well as emotional control and coping at the end of the 8-week training. The intervention group also demonstrated a significant decrease in the control of negative emotions, indicating willingness to discuss the negative emotions rather than "control" them, at postassessment measurement when compared to the control group (Tacon, MeComb, Caldera, & Randolph, 2003) . Depression, anxiety, and stress were significantly improved at 8 weeks. At the 3-month follow-up, anxiety and stress remained improved; however, depression scores were the same when compared to baseline in a study of transplant patients (Gross et u.zoo».
Mood was improved in cancer patients in a randomized group of 53 participants who were administered the MtM treatment for 7 weeks (Speca, Carlson, Goodey, & Angen,
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Three Cluster Symptoms of Posttraumatic Stress Disorder
Reexperiencing the trauma Flashbacks, nightmares, intrusive memories, and exaggerated emotional and physical reactions to triggers that remind the individual of the trauma
Avoidance and numbing
Avoidance: avoiding activities, people, or places that remind the individual of the trauma Emotional numbing: feeling detached, lack of emotions (especially positive ones), and loss of interest in activities
Hyperarousal
Difficulty sleeping and concentrating, irritability, hypervigilance (being on guard) , and exaggerated startle response 2(00). At the end of the projected treatment period , the MtM treatment group had significantly lower mood disturbance, depression, anger, and confusion and more vigor than the control group, with fewer overall symptoms of stress and physical symptomatology. Later, the same team of researchers examined the effects of MtM in a 6-month follow-up period for 89 participants using the Profile of Mood States (POMS) and Symptoms of Stress Inventory, with 54 participants completing the 6-month study. Significant differences were seen at baseline and 6 months indicating less mood disturbance and less stress in both males and females (Carlson, Ursuliak., Goodey, Angen, & Speca, 2(01). Other studies duplicating the findings have shown that MtM is effective in reducing psychological distress and improving mood states, thoughts, behaviors, and spirituality in students (Jain et al., 2(07) and daily stress and health outcomes in healthy adults (Williams, Kolar, Reger, & Pearson, 2(01) . MtM also may improve sleep outcomes , a common complaint of veterans. In 63 cancer patients, an 8-week MtM program led to overall improvement in sleep disturbances as well as stress, mood, and fatigue (Carlson & Garland, 2(05) . In a study examining the effects of MtM on organ transplant recipients , an 8-week 360 course using a combination of MtM and yoga led to significant improvements in the quality and duration of sleep, even 6 months after completion. Also, measures of anxiety and depression improved (Kreitzer, Gross, Ye, Russas , & Treesak., 2(05) .
The effects of an 8-week MtM program for participants with recurrent depression and a history of relapse were studied. Using the Beck depression and anxiety inventories, significant differences were found in the experimental and control groups (p =.0001 and p =.04, respectively).
The participants reported the MtM training was acceptable and beneficial, with the majority continuing to use the techniques they had learned after 3 months (Finucane & Mercer, 2(06) . These findings were also seen in women with fibromyalgia after an 8-week MtM intervention. Using the same depression scale, depressive symptoms improved significantly in the experimental group at three time intervals (baseline, the end of the 8-week intervention, and at the 2-month follow-up) (Sephton et aI., 2(07) .
MFM'S IMPACT ON THE NEUROENDOCRINE· IMMUNOLOGICAL SYSTEM
One of the first studies that examined the effect of MtM on the neuroendocrine system studied the effect of melatonin on sleep. The purpose of this study was to determine if MtM was associated with increased levels of melatonin. Using a cross-sectional design, a 12-hour urine was collected for 8 women who regularly meditated using MtM and 8 women who did not meditate. Significant differences were found between the two groups indicating that melatonin may be used as a marker in examining psychosocial interventions (Massion, Teas, Hebert, Wertheimer, & Kabat-Zinn, 1995) .
Changes in regional cerebral blood flow before and after MtM were measured in eight Tibetan Buddhist monks. Participants were injected at baseline and after I hour of meditation using single photon emission computed tomography imaging. Readings were obtained pre-and post-MtM. Changes in cerebral circulation were significant after meditation. Significant differences were found in the cingulated gyrus, inferior and orbital frontal cortex, dorsolateral prefrontal cortex, and thalamus, suggesting a complex change in cerebral blood flow with meditation (Newberg et al., 200 I) . In a more recent study, MtM was associated with enhanced prefrontal cortical regulation of affect through labeling of negative affective stimuli (Creswell, Way, Eisenberger, & Lieberman, 2(07) .
Using objective measures on the effects of MtM, brain and immune function were measured before and immediately after an MtM session and then at 4 months after an 8-week MtM intervention in healthy volunteers. In the experimental group, 25 participants received the influenza vaccine at the eighth week of the intervention . Members of a wait-list control group who did not receive MtM were also vaccinated at the same time. A significant finding of left-sided anterior activation, associated with positive affect, was seen in the MtM group. The MtM group also had higher antibody titers than the wait-list control group (Davidson et al., 2(03) .
On examination of the effect of MtM on the immune response, individuals with HIV participated in an 8-week session to determine differences between a treatment group and Instruction to patient: Below is a list of problems and complaints that veterans sometimes have in response to stressful life experiences. Please read each one carefully, put an "X" in the box to indicate how much you have been bothered by that problem in the last month.
A Not at little Moderately Quite a Extremely
No.
Response
1.
Repeated, disturbing memories, thoughts, or images of a stressful military experience from the past?
2.
Repeated, disturbing dreams of a stressful military experience from the past?
3.
Suddenly acting or feeling as if a stressful military experience were happening again (as if you were living it)?
4.
Feeling very upset when something reminded you of a stressful military experience from the past?
5.
Having physical reactions (e.g., heart pounding, trouble breathing, or sweating) when something reminded you of a stressful military experience from the past?
6.
Avoid thinking about or talking about a stressful military experience from the past or avoid having feelings related to it?
7.
Avoid activities or situations because they remind you of a stressful military experience from the past?
8.
Trouble remembering important parts of a stressful military experience from the past?
9.
Loss of interest in things that you used to enjoy?
10. a control group. The group receiving MtM had an increase in natural killer cell activity; however, no differences were found in functional health variables (Robinson, Mathews, & WitekJanusek, 2003 Mindfulness meditation (MfM) is a mind-body intervention practiced independently after the mastery of techniques through formal classroom instruction.
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Occupational health nurses may incorporate and encourage the use of MfM as a sustainable intervention when practiced on a routine basis to promote well-being and improve health outcomes.
psychological and emotional issues, including PTSD.
health outcomes and controlling progression of psychological and physical illness over time.
Keeping employees safe and healthy is a priority for occupational health nurses. Using mind-body interventions to promote health has been shown to be beneficial in a variety of populations. For veterans, who return with a myriad of psychological and emotional symptoms, mindbody interventions like MtM should be an option that is sustainable over time. MtM classes could be made available to employees, veterans, and other health care providers who suffer from undue stress. This intervention can prevent occupational illness and injury as well as manage chronic illnesses . Health education on MtM and other CAM modalities can be used to promote well-being and should be made available for all occupational health nurses and workers to encourage responsibility for their own health.
The development of an MtM course combining both Western and Eastern health practices includes a personal growth and spiritual component, essential in holistic health care. Clients feel a sense of empowerment and the ability to actively participate in their own well-being and healing. Further research is needed on the effects of MtM in veterans who have Using the psychoneuroimmunology theory, MfM impacts coping patterns, which, in turn, affect neuroendocrine and immunological mediators that may improve health outcomes.
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Mindfulness Meditation for Veterans
Implications for Occupational Health Providers Cuellar, N. G. groups, with continued positive outcomes at the I-year follow-up. MtM training enhanced functional status and well-being and reduced physical symptoms and psychological distress (Reibel, Greeson, Brainard, & Rosenzweig, 2(01) .
Interestingly, MtM has been used for addicted inmates. After release to the community, participants in the MtM program showed significant reductions in alcohol, marijuana, and crack cocaine use compared to the control group that received the usual treatment for incarcerated addicts. This verifies the flexibility and sustainability of the MtM intervention for a variety of health conditions (Bowen et al., 2(06) .
IMPLICATIONS FOR OCCUPATIONAL HEALTH NURSES
Currently, no research has addressed the use of MtM for war veterans. The fundamental biological mechanism of MtM has shown positive physiological and psychological responses. This mind-body intervention improves not only emotional wellness, but also clinical outcomes related to chronic illnesses . As an economical intervention for the management of acute and chronic illness, MtM can be used longitudinally and may be beneficial in improving
